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Abstract Cost-effective, sustainable strategies are urgently
required to curb the global obesity epidemic. To date, fiscal
policies such as taxes and subsidies have been driven largely
by imperatives to raise revenue or increase supply, rather than
to change population behaviours. This paper reviews the
economic evaluation literature around the use of fiscal policies
to prevent obesity. The cost-effectiveness literature is limited,
and more robust economic evaluation studies are required.
However, uncertainty and gaps in the effectiveness evidence
base need to be addressed first: more studies are needed that
collect ‘real-world’ empirical data, and larger studies with
more robust designs and longer follow-up timeframes are
required. Reliability of cross-price elasticity data needs to be
investigated, and greater consideration given to moderators of
intervention effects and the sustainability of outcomes. Eco-
nomic evaluations should adopt a societal perspective, incor-
porate a broader spectrum of economic costs and consider
other factors likely to affect the implementation of fiscal
measures. The paucity of recent cost-effectiveness studies
means that definitive conclusions about the value for money
of fiscal policies for obesity prevention cannot yet be drawn.
However, as in other public health areas such as alcohol and
tobacco, early indications are that population-level fiscal pol-
icies are likely to be potentially effective and cost-saving.
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Introduction
The escalating global obesity epidemic [1] and its resultant
huge disease burden have attracted enormous attention in
recent decades as researchers, health promotion personnel,
clinicians and policymakers alike scramble to find effective
solutions [2, 3]. Some studies have suggested that the con-
tinued growth in obesity prevalence, together with the excess
mortality attributable to it, may result in declining life ex-
pectancies in the future [4, 5]. There is thus an urgent need to
seek coordinated, cost-effective and sustainable strategies
[6] to put the brakes on what has been described as a
‘runaway train’ [7].
Governments have a major role to play in efforts to reverse
the obesity epidemic. With the growing levels of obesity
prevalence often viewed as a product of ‘market failure’ [2,
8], the onus is on governments to intervene and take action to
counteract or break down obesogenic environments [9]. Gov-
ernments operate at different levels (e.g. local, state, national),
and offer the potential to deliver multi-sectoral responses, with
a diversity of roles including leadership, advocacy, funding
and policy [6]. In recent years, a growing focus has been
placed on policy approaches as core components of govern-
ment strategies to address the risk factors for obesity [9–11].
Governments have multiple policy instruments open to them,
and economic policies are considered amongst the potentially
‘hard’ or politically stronger instruments which can be used to
enhance the effectiveness of softer options such as health
education or social marketing [10].
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Fiscal Policies for Obesity Prevention
Many key economic policies relevant to obesity prevention
are of a fiscal nature. For governments, fiscal policy gener-
ally relates to its revenue collection and expenditure through
instruments such as taxes, subsidies and changes in the level
and composition of government spending (such as welfare
benefits, tax benefits). However, fiscal policy can also be
enacted by non-government entities in order to influence the
prices of goods and services or the budgets which people
have available to spend.
Given that price is one of the most important factors
influencing food choice, pricing strategies are increasingly
being proposed as measures to improve diets. Price manipula-
tion to encourage consumers to purchase healthier foods or to
discourage unhealthy choices operates primarily through the
principles of demand—as the price of a product falls, the
quantity demanded rises, and vice versa. To date, government
fiscal policy in the area of food has been driven largely by
government imperatives to raise revenue or increase demand or
supply. Its use specifically for the purposes of improving pop-
ulation diets is still relatively untested [12••]. In a world of
imperfect markets, governments have the opportunity to inter-
vene and employ fiscal initiatives to alter consumer purchasing
habits with a view to improving population health. Equally
well, fiscal measures could potentially be used on the other side
of the energy balance equation to promote physical activity.
This paper sets out to review the academic literature
around fiscal policies to prevent obesity. After a brief sum-
mary of the current use of fiscal policy as obesity prevention
initiatives, the paper assesses the evidence of the cost-
effectiveness of fiscal policies for obesity prevention. The
paper confines itself to the literature since 2010, and does not
purport to be a systematic review but a snapshot in time
which highlights key findings, and reflects on issues of
current policy interest and gaps in the literature.
Current Use of Fiscal Policy as Obesity Prevention
Initiatives
A number of countries have either implemented or con-
sidered fiscal policies to encourage better nutrition. These
are almost exclusively focused on targeted food taxes and
subsidies, operating at the consumer-end. Recent summa-
ries of the United States of America (US) situation by
Powell et al. [13••] and Pomeranz [14] indicate that whilst
there are no current federal taxes on foods or non-
alcoholic beverages, low rates of sales taxes apply in
many states (in the 3–7 % range), and seven states cur-
rently impose other types of taxes or levy fees on the sale
of certain beverages. Whilst a number of programs, such
as the Supplemental Nutrition Assistance Program (SNAP)
offer food subsidies via monthly monetary transfers to
purchase food, they are essentially designed to alleviate
food insecurity rather than change dietary habits. In recent
years, a number of US states have proposed placing
sizable excise taxes on sugar-sweetened beverages, al-
though to date, no proposals have been enacted into law
[13••]. A search of the legislation database on the Yale
Rudd Centre website (accessed 3 March 2013) [15] in-
dicates that there is currently legislation being debated in
ten US states around the imposition of food and beverage
taxes (with eight states proposing excise taxes on sugar-
sweetened beverages).
Outside of the US, the most notable fiscal actions in
response to the rising obesity prevalence have been the
imposition of a ‘fat tax’ in 2011 by Denmark and Hungary.
However, the Danish Fat Tax, which taxed all products
containing more than 2.3 % saturated fat (at the rate of 16
kroner [~USD2.79] per kilogram of saturated fat) [16], was
withdrawn 1 year after its introduction. The official expla-
nation for the withdrawal of the tax was that it had resulted in
undesirable losses of local sales and employment [16]; how-
ever, there have been suggestions that its withdrawal was
largely the result of food industry pressure on the govern-
ment [17]. Hungary imposed a 10 forint (~USD0.05) tax on
foods high in salt, sugar or fat (levied on the producer or first
distributor), in addition to a 10 % increase in the tax on liquor
and soft drinks, making it the most comprehensive set of fiscal
initiatives on unhealthy foods in the world to date [18]. As
documented in a recent article by Jou et al., a number of
countries (including the Pacific Islands of Samoa, Nauru and
French Polynesia) have introduced either volume-based or
price-based taxes on sugar-sweetened beverages [19].
Cost-Effectiveness of Fiscal Measures as Obesity
Prevention Measures
Evidence of Effectiveness
The starting point for cost-effectiveness evaluations is to
establish the evidence base for the effectiveness of the ini-
tiative. The first prerequisite for a fiscal intervention to be
cost-effective is that it is effective, in other words, it works.
A very brief overview of the recent literature around the
effectiveness of fiscal measures follows. It focuses on the
strengths and weaknesses of this evidence base and its po-
tential impact on the conclusions of the cost-effectiveness
studies. This paper draws on a number of recent review
articles [12••, 13••, 20, 21••, 22••, 23••, 24•, 25, 26•]
(summarized in Table 1), which overlap in part, but
differ in terms of scope, approach, study parameters
and their place along the continuum of policy transla-
tion into obesity outcomes.
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Relationship Between Changes in Food Prices
and Consumption
The already vast body of literature around price elasticity of
demand for food and beverages has been supplemented in
the past 3 years by several significant review articles. Powell
et al. [13••], Andreyeva et al. [21••] and Eyles et al. [23••]
focused on the relationship between food prices and con-
sumption, given that the effectiveness of fiscal instruments in
changing diets is dependent on the price sensitivity of food
consumption. Whilst the specific price elasticities for differ-
ent food groups varied across the three reviews, they reached
similar conclusions: fiscal policies are likely to induce
changes in consumption, the demand for less healthy items
such as soft drinks, juice and meat is likely to be more price
sensitive or elastic than the demand for healthier foods such
as fruit and vegetables.
To date, many studies that evaluated the likely impact of
consumer-end food taxes and subsidies were reliant on own-
price elasticity data (which refers to the responsiveness of
demand for a product to a change in price of that particular
product) to estimate changes in consumer behaviour. These
studies did not include cross-price elasticity (changes in de-
mand for a product as a result of changes in the price of
another product) data, and so did not consider the ramifica-
tions for the demand for other food or beverage groups. The
absence of cross-price elasticity data challenges results, and a
number of authors [13••, 22••, 23••] caution about compensa-
tory purchasing behaviour which is likely to be complex,
difficult to predict and not necessarily health-promoting. This
is illustrated by the evaluation of a proposed tax on sugar
sweetened beverages by Dharmasena and Capps [27•], which
reported a resultant increase in consumption of fruit juices,
low fat milk, tea and coffee. A very recent paper by
Finkelstein et al. 2013 extends the analysis of cross
price elasticity of a sugar sweetened beverages tax fur-
ther to include not only impacts on the consumption of
other related beverages, but on 12 major food categories
(although no evidence was reported of substitution to
other sugary foods) [28•].
Price of Food andDietary Intake,Weight andHealth Outcomes
Studies which measure the impact of pricing strategies on
dietary intake or weight outcomes provide more direct evi-
dence of how interventions to change food prices are likely
to impact on obesity prevalence. Epstein et al. [22••] reported
that whilst some laboratory studies showed improvements in
nutritional intake, field studies resulted in no overall nutri-
tional improvements when fiscal measures were used in a
supermarket or cafeteria.
Thow’s systematic review [12••] of both empirical (‘real
world’ studies) and modelled (outcomes predicted based on
hypothetical versions of taxes or subsidies) studies of fiscal
policies on specific food products concluded that large taxes
and subsidies (of the order of 20 % or more) could poten-
tially influence dietary intake, weight and health outcomes,
but even then the evidence was not definitive. The Eyles
recent review of simulation studies [23••] supported Thow ‘s
conclusions but, overall this review reported smaller changes
in diet, weight and health outcomes most likely as a result of
the inclusion of more recent studies that assessed compen-
satory purchasing through cross-price elasticities. Powell
et al. also reported that the evidence that changes in price
significantly impact body weight was inconclusive, and
highlighted the lack of consistency in direction of the effect
of fiscal policies on weight outcomes [13••]. They did,
however, hypothesize that this may be because of the low
level of taxes reviewed in the studies. Very few studies in any
of these reviews report longer term health outcomes, such as
mortality and morbidity from obesity-related diseases.
Where this has occurred (for instance, for cardiovascular
disease outcomes), results are inconsistent in direction
[12••, 23••, 29•].
Fiscal Measures to Promote Physical Activity
On the other side of the energy balance equation, the evi-
dence is even more limited around the use of fiscal policies to
improve physical activity levels. Two recent reviews were
identified. Martin et al. argues that financial incentives offer
a potentially large, but as yet unexplored, role in promoting
walking and cycling [26•]. Of the 20 primary studies includ-
ed in this review, three were randomized controlled trials,
whilst most were uncontrolled cross-sectional, pre-post anal-
yses of population-level data, with travel behaviour or phys-
ical activity as outcome measures. The interventions covered
both the use of positive financial incentives such as free
bicycle schemes or subsidized public transport passes to
promote active travel as well as negative incentives to reduce
vehicle transport, such as road pricing, congestion charges,
and car parking measures. However, the authors highlighted
the lack of empirical evidence in this area which limited the
conclusions that could be drawn about the likely effective-
ness of interventions [26•].
The second review by Jeffery [30] focused on empirical
studies between 1972 and 2010 which evaluated the use of
financial incentives to promote weight control. The paper’s
focus on rewarding individuals for weight loss is likely to
have less policy relevance than the population level active
transport measures reviewed by Martin et al. [26•]. The
research supports the notion that financial rewards can
be a motivating factor for people wishing to lose
weight, particularly in the short term, although the re-
sults vary widely given differences in size, frequency, source,
temporal distribution over time and certainty. The data around the
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use of financial incentives to promote weight maintenance is
much less and unclear.
In its assessment of the evidence, a Canadian panel [24•]
was not confident about the use of taxes and subsidies to
promote physical activity at the population level. Whilst
economic measures that penalized inactivity were consid-
ered unrealistic and ineffective, there was more support for,
but still insufficient, evidence to recommend subsidized
targeted physical activity programs.
Summary of Effectiveness Evidence
These recent reviews highlight the variability in the types of
fiscal measures examined in the effectiveness literature. This
makes it problematic to pool results together, conduct meta-
analyses, or even to draw conclusions about the most effective
fiscal strategies in this area. Studies vary highly in the method-
ologies employed, and there has been little attempt to replicate
findings with other population groups or in other settings. To
date, there is insufficient evidence on moderators of effect, but
some evidence that measures may be more effective for specific
subgroups. Many of the studies are based on modelling which
has obvious limitations, whilst others are experimental or
laboratory-based. The minimal number of studies in ‘real world’
settings collecting empirical data is an obvious gap in the evi-
dence base. This parallels the development of policy in other
public health areas such as tobacco control, where there was a
reliance on modelling studies to simulate and test the impact of
policies before they were implemented in the ‘real world’. There
is a dearth of literature around the effectiveness of fiscal policies
to promote physical activity. These inherent limitations of the
evidence base around the effectiveness of fiscal policies to
change food consumption behaviour and to prevent obesity
necessarily have implications for the subsequent cost-
effectiveness literature.
This paper does not purport to cover the literature around
health insurance or employer-based incentives to change
obesogenic behaviours. A recent overview of this literature
is provided by Madison et al. [31], which concluded that
appropriately structured financial incentives have the poten-
tial to improve health, but questions remain about their
optimum size and duration, the relative merits of incentives
versus disincentives, the sustainability of their effects
long-term (after the incentives have ceased) and the
potential for discrimination.
Evidence of Cost-effectiveness
Key Study Parameters of the Economic Studies
In addition to knowing whether fiscal policy measures to
prevent obesity actually work, policymakers want to be
confident about a potential policy’s ‘value for money’. Is
the fiscal policy likely to be cost-effective, in that the benefits
accrued justify the funds allocated to it?
A search for cost-effectiveness literature was undertaken
for the period 2010 to 2013 using Medline Complete and a
combination of broad search terms including ‘tax’, ‘subsidy’,
‘obesity prevention’ and ‘cost-effectiveness’. This was
supplemented by a targeted search of major health economics
journals and searching the reference lists of review studies.
To date, and particularly since 2010, there have been very
few economic evaluations of fiscal policies targeting obesity
prevention. Of the eight papers identified (Table 2), three
provided full economic evaluations in that they considered both
costs and benefits of the intervention, with incremental analysis
against a comparator [32••, 33••, 34••]. Five other papers [29•,
35•, 36•, 37•, 38•] are included in Table 2, but are not full
economic evaluations according to the criteria set down by
Drummond et al. [39]. Whilst labelled a cost-effectiveness
study by the authors, Lin et al. [36•] essentially used econo-
metrics to compare two alternate policy levers (one targeted,
one non-targeted) within the US Supplemental Nutrition Assis-
tance Program to increase the consumption of fruit, vegetables
and dairy products. As their analysis did not incrementally
compare these interventions nor assess the broader economic
costs and cost-offsets attributable to each policy, this study is
regarded to be an economic appraisal rather than a full eco-
nomic evaluation. Two papers [29•, 35•] were cost-outcome
studies with no comparator arm. Another econometric study
[37•] sought to determine if a tax on sugary drinks could
enhance individual consumer welfare using willingness to pay
principles to derive findings. The final study applied a unique
equilibrium displacement model to estimate the effects of a
range of subsidy and taxation policies [38•]. All eight papers
used modelling to calculate the intermediate and/or long term
outcomes of the proposed fiscal policy, with two including
children in their analysis of policy-induced effects [32••, 35•].
The magnitude and type of fiscal policy modelled varied as
did the sources of data used to inform effectiveness. Five of the
studies evaluated a tax to discourage consumption of unhealthy
foods or sugar-sweetened beverages [29•, 34••, 35•, 37•, 38•],
whilst four assessed a discount or subsidy to promote consump-
tion of healthy foods or fruit and vegetables specifically [32••,
33••, 36•, 38•]. Both Chaloupka et al. [35•] and Wang et al.
[29•] simulated a US nation-wide volume-based excise tax (as
previously advocated by Brownell and colleagues [40]) rather
than a comparable ad valorem (based on the value of the
product and expressed as a proportion of its price) sales or
excise tax given its easier administration, and likely greater
impact on consumption as a consequence of being reflected
in the product shelf price rather than just at the sales checkout.
Lusk and Schroeter [37•] applied a 1 % increase in the price of
sugary beverages based on the work of Dharmasena and Capps
[27•]. Okrent and Alston [38•] selected a 5 cent per gram tax on
fat and used this to derive a sugar tax and a calorie tax amount
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that would yield an equivalent annual reduction in caloric
intake. They also evaluated a fourth tax, a 5 % uniform tax
on foods. Sacks et al. [34••] modelled an arbitrary 10 % tax on
unhealthy foods with modelled changes in consumption based
on aggregate own-price and cross-price elasticities. No recent
cost-effectiveness appraisals of fiscal measures to improve
physical activity were identified.
The three cost-effectiveness (or more correctly, cost-utility)
studies reported outcomes as costs per Disability-Adjusted
Life Year (DALY) averted, a common metric which facilitates
comparison between studies and between different types of
interventions and disease areas [32••, 33••, 34••]. In the case of
Wang et al. [29•] and Chaloupka et al. [35•], results were
reported as reductions in obesity-related diseases and health
care costs averted. Lin et al. [36•] did not model outcomes
over the life of the cohort, but adopted a prevalence approach
and reported outcomes as reductions in the consumption de-
ficiencies in healthy foods and the associated annual financial
cost of implementing each subsidy policy. Lusk and Schroeter
[37•] sought to estimate what an individual would need to be
willing to pay per pound of weight loss in order for that tax to
be welfare-enhancing, where welfare effects were determined
by a trade-off between the disutility of paying a higher price
and utility of weight lost. The effects of various food subsidies
(applied to either food products or farm commodities used to
produce food) and four nutrient-related food taxes on caloric
intake, weight and social welfare (measured as costs) were
assessed by Okrent and Alston [38•], with results reported as
annual reductions in these outcomes of interest.
The uncertainty surrounding the effectiveness of the pro-
posed taxes or subsidies was noted in several of the papers, as
was the lack of definitive evidence around potential compen-
satory changes in food or beverages that were not taxed [29•,
32••, 33••, 34••]. Given the number of assumptions involved
and the lack of definitive evidence around many parameters,
probabilistic uncertainty analyses were predominantly used to
report 95 % uncertainty intervals around key cost and epidemi-
ological point estimates [29•, 33••, 34••]. One of the major
assumptions in such long term modelling studies arises from
the lack of data on the sustainability (or maintenance) of
behavioural changes. Cobiac et al. [33••] assumed a 50 %
exponential decay in effect each year following cessation of
the intervention, whereas, in the Cecchini et al. study [32••],
intervention effects were assumed to disappear once exposure
to an intervention ceased. To allow for the inevitable uncertain-
ty incorporated into the model, Sacks et al. [34••] conducted a
threshold analysis to determine the degree to which the key
parameters influencing the tax intervention would need to
change in order for it to no longer be cost-effective.
The studies were generally quite crude in their assessment of
the costs and did not always provide a clear rationale for
including or excluding certain cost categories. The set-up costs
associated with implementing or amending the new fiscal
policy were not assessed in any study and costs falling outside
the health sector were appraised in two papers: Cobiac et al.
[33••] included patient costs and Okrent and Alston [38•]
quantified the policy-related net social gain to consumers, pro-
ducers as well as taxpayers. With the exception of Lin et al.
[36•], considerable focus was placed on the use of modelling to
quantify the cost-offsets in terms of the averted savings to the
health sector attributable to the resultant avoided cases of
obesity-related disease [29•, 32••, 33••, 34••, 35•]. The
narrowed focus on costs is likely due to the health sector
perspective that was commonly adopted (although this was
not always stated), and the assumption that interventions were
operating under ‘steady state’ conditions [33••, 34••].
Key Results of the Economic Studies
The small number of cost-effectiveness studies and the diver-
sity of methods employed preclude pooling of results. The
Sacks et al. [34••] and Cobiac et al. [33••] economic evalua-
tions were conducted as part of the larger ACE (Assessing
Cost-Effectiveness)-Prevention study in Australia which eval-
uated 150 preventive interventions targeting a range of chron-
ic diseases [41]. The 10 % tax on unhealthy foods high in
saturated fat, sugar and/or salt was one of 23 interventions
classified as ‘dominant’ [34••] (both improved health and
saved costs) which also included taxes on alcohol and tobac-
co. However, the analysis was considered somewhat specula-
tive as it relied on relatively weak evidence of its effective-
ness. None of the three fruit and vegetable interventions
involving fiscal measures modelled by Cobiac et al. [33••]
were cost-effective measured against the Australian bench-
mark of AUD50,000/DALY. The fiscal measures targeting
obesity prevention modelled by Cecchini et al. [32••] were
also part of a larger priority-setting exercise. Unspecified
subsidies on fruit and vegetables and taxes on foods high in
fats were the only measures amongst the six categories of
interventions modelled to be ‘dominant’ in all seven Organi-
sation for Economic Cooperation and Development (OECD )
countries for which the modelling was conducted. The authors
concluded that amongst the best value for money to address
unhealthy diets and obesity was price manipulation using
fiscal policies, which replicates the findings for other key
chronic disease risk factors such as tobacco and alcohol [32••].
Chaloupka et al. [35•] considered four different tax combi-
nations: one cent and two cent per ounce excise tax on sugar-
sweetened beverages and their diet versions, and on sugar-
sweetened beverages only. They concluded that the largest
health improvements and health sector cost savings would
stem from a tax on both sugar-sweetened beverages and the
equivalent diet version. Both Chaloupka et al. [35•] andWang
et al. [29•] showed that, whilst resultant reductions in body
weight may appear modest at the level of the individual, when
translated to a population level, the savings in terms of long
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term health consequences can be substantial. Wang et al.’s
[29•] modelling showed that the modest net reduction of 0.9
pounds in meanweight resulting from the penny per ounce tax
on sugar-sweetened beverages translated to a 1.5 % reduction
in adult obesity prevalence (867,000 fewer cases) over a 10
year period in addition to a 2.6 % reduction in new cases of
diabetes (1,541,000 fewer diabetes person-years). The savings
to the health care sector were estimated at USD17.1 billion
over the 10 year period. Lin et al. [36•] drew on data from
three US nationally representative surveys to determine de-
mand elasticities and the likelihood of spending on food out of
food stamp benefits. They concluded that the demand for food
was not particularly elastic and that price manipulations alone
would not induce large consumer responses. A 10 % healthy
food subsidy would curtail consumption deficiencies in fruit,
vegetables and dairy foods amongst the US population eligi-
ble for food stamps by 4–7 % at an estimated cost of USD734
million per annum. Under their alternative non-targeted strat-
egy of increasing food stamp benefits, a 10 % increase in
spending would reduce consumption deficits by 7–8 %, but at
a much higher cost of USD14 billion per annum.
The willingness to pay analysis by Lusk and Schroeter
[37•] suggested that a 1 % increase in the price of sugary
beverages would not be welfare-enhancing at the individual
level. For an average household, the estimated USD1500 per
pound of weight loss needed for the proposed tax to be
welfare-enhancing was considerably higher than what
(limited) previous work has indicated consumers would be
willing to spend. Willingness to pay estimates were sensitive
to both household expenditure on sugary beverages and
effectiveness of the tax to reduce weight; however subgroup
analysis demonstrated willingness to pay amounts remained
consistently high across conditions (USD760-USD4655).
Subsidy and tax-induced effects evaluated by Okrent and
Alston [38•] suggested that a subsidy on fruits and vegeta-
bles may potentially increase the consumption of calories
and thus did not appear to be an efficient policy approach for
preventing obesity. This finding was independent of whether
the fruit and vegetable subsidy was introduced at a commod-
ity level (i.e. applied to producers) or retail food level. In
contrast, all four taxes modelled by the authors were found to
be effective in reducing calorie consumption, with the most
favorable result arising from a calorie tax which was
estimated to yield a social welfare gain of USD2280
million, or, in other terms, a benefit of USD1.79 per
pound of fat lost per adult.
Other Considerations of Benefit
Technical evidence on the cost-effectiveness of interventions is
not in itself sufficient as a basis for priority setting in health
[42, 43].Whenmaking decisions around funding allocations to
different priorities, policymakers need to take into account a
range of other important considerations [42]. Whilst a fiscal
policy may be deemed cost-effective, as discussed earlier, the
strength of the evidence underpinning its effectiveness is a
major consideration [34••]. Economic evaluations necessitate
the making of many assumptions given a lack of robust em-
pirical studies and inconclusive evidence. As the section on
effectiveness (above) illustrates, the evidence around consum-
er responses to price changes is not definitive, and there is a
wide range of price elasticity estimates in the literature. Recent
studies largely rely on own-price elasticity data as there is little
known about substitutes, compensatory behaviour and cross-
price elasticities. There is a need for more rigorous, high
quality empirical studies to determine the ‘real-world’ impacts
of fiscal policies on consumer purchasing behaviour and the
sustainability of any consequent dietary improvements.
Equity considerations highlight the paucity of evidence
around the differential impacts of taxes and subsidies on
different socio-demographic or ethnic groups. Taxes on un-
healthy foods or beverages are regressive in nature and,
coupled with normal price rises in the cost of food, may
further disadvantage consumers from lower socioeconomic
groups who consequently spend a higher proportion of their
income on the proposed tax [44–46].
The policy needs to be feasible to implement with buy-in
from government enacting the legislative change. Contextual
issues will be of relevance here including current obesity
levels and consumption patterns, population profile and
existing fiscal measures. Policymakers will need to weigh
up the acceptability of fiscal policies to different stakeholder
groups (consumers, manufacturers, retailers), and be in a
position to counter potential resistance from industry, lobby
groups or consumers. Engaging the private sector and civil
society groups in policy processes is regarded as critical to
advancing obesity prevention efforts [6].
Potential side effects (both positive and negative,
intended and unintended) will be an important consideration
[44]. The potential revenue raised by a tax would be consid-
ered a positive side-effect if it could be earmarked for obesity
prevention programs. Andreyeva et al. [47] estimated that a
US-wide penny per ounce tax on sugar-sweetened beverages
would generate USD79 billion in revenue over a 5 year
period. Chaloupka et al. [35•] concluded that taxes on all
sugar-sweetened beverages were the most effective approach
in terms of revenue generation with an estimated USD876.1
million being generated annually in Illinois alone via the
proposed one cent tax. They and other authors [34••] high-
light the opportunity to reinvest this revenue in obesity
prevention programs, and cited this as a significant side-
benefit of the fiscal measure which should be taken into
account. If a higher share of the tax revenue was used to
finance subsidies for low socio-economic groups, they
would stand to gain proportionately more given their higher
rates of obesity-related diseases such as diabetes.
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Unintended side effects could also take the form of price-
induced shifts to other (untaxed) unhealthy food or drink
choices. Previous studies have highlighted an increase in the
consumption of caffeine and fruit juice following the intro-
duction of a sugar sweetened beverage tax [27•], which
could undermine the policy’s effectiveness from an obesity
prevention perspective. In the broader public health litera-
ture, the introduction of a tobacco tax was accompanied by
an increase in the illicit purchase of cigarettes [48]. Evidence
of the potential impact on consumer behaviour of a ‘black
market’ for unhealthy food or drink is needed as this may
also undermine policy effectiveness. Finally, the response
from industry to a tax or subsidy is largely unexplored and
the potential impact of counteractive pricing strategies (e.g.
the extent to which the actual price paid by the consumer is
likely to change in response to a tax or subsidy) needs to be
considered. Craven et al. [44] and Pratt [46], in recent com-
mentary papers around the use of fiscal policies for obesity
prevention, call for more careful attention to be focused on
the possible unintended consequences and to their design,
implementation and distributional impacts.
This does not purport to be an exhaustive list of other
considerations of relevance to decision-makers but does serve
to highlight some of the practical issues that should be taken
into account when assessing the credentials of fiscal measures
to deliver value for money as obesity prevention initiatives.
Conclusions
To date, the literature on the cost-effectiveness of fiscal measures
for obesity prevention is very limited, and more well-designed
economic evaluation studies are required. Uncertainty in the
effectiveness of fiscal policies for obesity prevention needs to
be addressed first. There are obvious gaps in the evidence base,
particularly around compensatory purchasing and likely changes
to consumption patterns within a complete food demand system,
moderators of effect, and sustainability of effects. Whilst there is
some evidence to suggest that fiscal policies should cover a wide
range of unhealthy foods rather than a narrow category to avoid
compensatory behaviour, it is not definitive at this stage. Evi-
dence is required from randomized controlled trials of longer
duration and in ‘real-world’ settings, recognizing the inherent
difficulties associated with conducting such studies. Neverthe-
less, in other areas of public health such as tobacco and alcohol
control, taxes have been highly successful and a core part of
strategies to prevent non-communicable diseases [49, 50]; this
provides ‘parallel’ evidence of effectiveness for obesity preven-
tion. On the basis of this parallel evidence, small pilot studies
could be undertaken as an interim measure, whilst awaiting the
outcome of large randomized controlled trials.
The question of what represents an acceptable level of
taxation/subsidy and the most-effective fiscal policy or
combination of policies remains unanswered [51] and is likely
to be context-dependent. Whilst previous authors such as
Caraher and Cowburn [52], Steenhius et al. [53] and more
recently Mytton et al. [51] have recommended a combined
approach of taxation and subsidies, Eyles et al. [23••] reports
that the results for combined approaches were less clear (due to
the variability in the tax/subsidy combinations being evaluated).
Industry is likely to be highly resistant to taxation (as was
illustrated in New York with attempts to introduce soda taxes
[54]) as might consumers. Clarification of the major cost
drivers associated with implementing a new fiscal policy is
needed. Fiscal policies have been considered inexpensive to
implement, but little consideration has been given to the
costs associated with countering industry or public opposi-
tion. Economic evaluations should adopt a societal perspec-
tive, enabling assessment of a tax or subsidy on other sectors
outside health both in terms of costs and benefits (such as
impacts on productivity and employment). Analysis of im-
plementation filters should become a standard part of future
economic evaluation work around fiscal policies, as there are
other factors besides the technical cost-effectiveness results,
which will impact on policymakers when making resource
allocation decisions.
The paucity of recent cost-effectiveness studies of fiscal
policies for obesity prevention is largely a product of the poor
effectiveness data. Findings from recent cost-effectiveness
work can only be regarded as preliminary and are not defin-
itive.Whilst savings may appear modest at an individual level,
when modelled to a population level, the results are more
favorable suggesting that fiscal policies may not only be
potentially effective but also cost saving. Whilst more evi-
dence is needed, the introduction of fiscal policies as obesity
prevention measures should be considered, not as stand-alone
measures, but as part of a larger mix of strategies.
Acknowledgments No specific funding was obtained for the produc-
tion of this paper. Moodie and Sacks are researchers in a NHMRC-funded
Centre for Research Excellence on Obesity Policy and Food Systems.
Sacks is funded by an Alfred Deakin Postdoctoral Research Fellowship.
Compliance with Ethics Guidelines
Conflict of Interest Marj Moodie declares that she has no conflict
of interest.
Lauren Sheppard declares that she has no conflict of interest.
Gary Sacks declares that he has no conflict of interest.
Catherine Keating declares that she has no conflict of interest.
Anna Flego declares that she has no conflict of interest.
Human and Animal Rights and Informed Consent This article
does not contain any studies with human or animal subjects performed
by any of the authors.
Open Access This article is distributed under the terms of the Creative
Commons Attribution License which permits any use, distribution, and
reproduction in any medium, provided the original author(s) and the
source are credited.
222 Curr Obes Rep (2013) 2:211–224
References
Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance
1. Finucane MM, Stevens GA, Cowan MJ, et al. National, regional,
and global trends in body-mass index since 1980: systematic
analysis of health examination surveys and epidemiological
studies with 960 country-years and 9.1 million participants.
Lancet. 2011;377(9765):557–67.
2. Swinburn BA, Sacks G, Hall KD, et al. The global obesity pan-
demic: shaped by global drivers and local environments. Lancet.
2011;378(9793):804–14.
3. Malik VS, Willett WC, Hu FB. Global obesity: trends, risk factors
and policy implications. Nat Rev Endocrinol. 2013;9(1):13–27.
4. Olshansky SJ, Passaro DJ, Hershow RC, et al. A potential decline
in life expectancy in the United States in the 21st century. N Engl J
Med. 2005;352(11):1138–45.
5. Stewart ST, Cutler DM, Rosen AB. Forecasting the effects of
obesity and smoking on U.S. life expectancy. N Engl J Med.
2009;361(23):2252–60.
6. Gortmaker SL, Swinburn BA, Levy D, et al. Changing the future of
obesity: science, policy, and action. Lancet. 2011;378(9793):838–47.
7. Swinburn B, Egger G. The runaway weight gain train: too many
accelerators, not enough brakes. BMJ. 2004;329(7468):736–9.
8. Moodie R, Swinburn B, Richardson J, et al. Childhood obesity—a
sign of commercial success, but a market failure. Int J Pediatr Obes.
2006;1(3):133–8.
9. Swinburn BA. Obesity prevention: the role of policies, laws and
regulations. Aust N Z Health Policy. 2008;5:12.
10. Sacks G, Swinburn B, Lawrence M. Obesity Policy Action frame-
work and analysis grids for a comprehensive policy approach to
reducing obesity. Obes Rev. 2009;10(1):76–86.
11. World Health Organisation. WHO Action Plan 2013–2020. http://
www.who.int/nmh/events/2012/action_plan_20120726.pdf; 2013.
Accessed 13 March 2013.
12. •• Thow AM, Jan S, Leeder S, et al. The effect of fiscal policy on
diet, obesity and chronic disease: a systematic review. Bull World
Health Organ. 2010;88(8):609–14. A systematic review of the pub-
lished and grey literature of both empirical and modelling studies
on the effects of fiscal policies on consumption, diet, body weight
and chronic disease.
13. •• Powell LM, Chriqui JF, Khan T, et al. Assessing the potential
effectiveness of food and beverage taxes and subsidies for improv-
ing public health: a systematic review of prices, demand and body
weight outcomes. Obes Rev. 2013;14(2):110–28. As well as a
systematic review of US studies between 2007–2012 on the price
elasticity of demand for sugar sweetened beverages, fast food and
fruit and vegetables, Powell and colleagues also reviewed studies
only where direct associations of prices/ taxes with weight out-
comes had been obtained rather than using price elasticities to
simulate weight outcomes.
14. Pomeranz JL. Advanced policy options to regulate sugar-
sweetened beverages to support public health. J Public Health
Policy. 2012;33(1):75–88.
15. Yale University. Yale Rudd Center for food policy and obesity legis-
lation database. Available at: http://yaleruddcenter.org/legislation/
search.aspx. Accessed 3 March 2013.
16. Alemanno A, Carreno I. ‘Fat taxes’ in Europe: A Legal and Policy
Analysis under EU and WTO Law. Available at: http://
www.gastronomiaycia.com/wp-content/uploads/2012/09/
Impuesto_Grasa_Europa.pdf . Accessed 16 March 2013.
17. Sacks G. Denmark scraps fat tax in another Big Food victory.
Editor.: The Conversation; 2012. Available at: http:/ /
theconversation.edu.au/denmark-scraps-fat-tax-in-another-big-
food-victory-10689. Accessed 10 March 2013.
18. Cain P. Hungary for a “fat tax”. Global Post; 2011. Available at:
http://www.globalpost.com/dispatch/news/regions/europe/110620/
hungary-fat-tax-junk-food. Accessed 12 March 2013.
19. Jou J, Techakehakij W. International application of sugar-
sweetened beverage (SSB) taxation in obesity reduction: factors
that may influence policy effectiveness in country-specific con-
texts. Health Policy. 2012;107(1):83–90.
20. An R. Effectiveness of subsidies in promoting healthy food pur-
chases and consumption: a review of field experiments. Public
Health Nutr. 2012. doi:10.1017/S1368980012004715.
21. •• Andreyeva T, Long MW, Brownell KD. The impact of food prices
on consumption: a systematic review of research on the price elas-
ticity of demand for food. Am J Public Health. 2010;100(2):216–22.
An extensive systematic review of 160 observational studies between
1938 and 2007 on price purchase relationships for various food
categories.
22. •• Epstein LH, Jankowiak N, Nederkoorn C, et al. Experimental
research on the relation between food price changes and food-
purchasing patterns: a targeted review. Am J Clin Nutr.
2012;95(4):789–809. This paper reviewed the growing body of
experimental research in the laboratory and in the field between
food price changes and food purchasing patterns as well as pro-
viding recommendations for future research in this area.
23. •• Eyles H, Ni Mhurchu C, Nghiem N, et al. Food pricing strategies,
population diets, and non-communicable disease: a systematic re-
view of simulation studies. PLoS Med. 2012;9(12):e1001353. A
systematic review of the international published and grey literature
between January 1990 and October 2011 of simulation studies
investigating the estimated associations between food pricing strat-
egies and purchases/consumption, health and disease outcomes.
24. • Faulkner GE, Grootendorst P, Nguyen VH, et al. Economic instru-
ments for obesity prevention: results of a scoping review and modified
Delphi survey. Int J Behav Nutr Phys Act. 2011;8(109):1479–5868. A
scoping review of economic policies targeting diet, physical activity
and obesity with recommendations for the Canadian context.
25. Lakdawalla D, Zheng Y. Food prices, income and body weight. In:
Cawley J, editor. The Oxford Handbook of the social science of
obesity. New York: Oxford University Press; 2011. p. 463–79.
26. • Martin A, Suhrcke M, Ogilvie D. Financial incentives to promote
active travel: an evidence review and economic framework. Am J
Prev Med. 2012;43(6):001. A literature review of studies between
January 1997 and January 2012 investigating the impact of finan-
cial incentives for any mode of travel on active travel, physical
activity or obesity measures.
27. • Dharmasena S, Capps Jr O. Intended and unintended conse-
quences of a proposed national tax on sugar-sweetened beverages
to combat the U.S. obesity problem. Health Econ. 2012;21(6):669–
94. A recent modelling study demonstrating the importance of
considering demand interrelationships between competing bever-
ages when determining the effect of a sugar sweetened beverage tax
on consumption and weight outcomes.
28. • Finkelstein EA, Zhen C, Bilger M, et al. Implications of a sugar-
sweetened beverage (SSB) tax when substitutions to non-beverage items
are considered. J Health Econ. 2013;32(1):219–39. A recent modelling
study estimating the effect of a sugar sweetened beverage tax on diet and
weight outcomes taking into account both demand interrelationships
with other beverages and 12 major food categories.
29. • Wang YC, Coxson P, Shen YM, et al. A penny-per-ounce tax on
sugar-sweetened beverages would cut health and cost burdens of
diabetes. Health Aff. 2012;31(1):199–207. An economic study es-
timating the health and cost impacts of a penny per ounce tax on
sugar sweetened beverages in the US.
Curr Obes Rep (2013) 2:211–224 223
30. Jeffery RW. Financial incentives and weight control. Prev Med.
2012;55(Supplement):S61–7.
31. Madison KM, Volpp KG, Halpern SD. The law, policy, and ethics
of employers’ use of financial incentives to improve health. J Law
Med Ethics. 2011;39(3):450–68.
32. •• Cecchini M, Sassi F, Lauer JA, et al. Tackling of unhealthy diets,
physical inactivity, and obesity: health effects and cost-
effectiveness. Lancet. 2010;376(9754):1775–84. A multi-country
cost-effectiveness study comparing subsidies on fruit and vegeta-
bles and taxes on foods high in fat with no intervention, with the
main outcome measured as disability adjusted life years.
33. •• Cobiac LJ, Vos T, Veerman JL. Cost-effectiveness of interven-
tions to promote fruit and vegetable consumption. PLoS.
2010;5(11):0014148. A cost-effectiveness study comparing three
interventions which used subsidies to increase fruit and vegetable
consumption with current practice, with the main outcome mea-
sured as disability adjusted life years.
34. •• Sacks G, Veerman JL, Moodie M, et al. ‘Traffic-light’ nutrition
labelling and ‘junk-food’ tax: a modelled comparison of cost-
effectiveness for obesity prevention. Int J Obes. 2011;35(7):1001–
9. A cost-effectiveness analysis estimating the effects of a 10% tax
on unhealthy foods compared to current practice, with the main
outcome measured as disability adjusted life years.
35. •Chaloupka FJ,Wang YC, Powell LM, et al. Estimating the potential
impact of sugar-sweetened and other beverage excise taxes in Illinios.
Chicago: Cook County Department of Public Health; 2011. An
economic study estimating the health and cost impacts of four differ-
ent sugar-sweetended beverages taxes in Illinois.
36. • Lin B-H, Yen ST, Dong D, et al. Economic incentives for dietary
improvement among food stamp recipients. Contemp Econ Policy.
2010;28(4):524–36. An economic study estimating the effect of a
10% increase in food spending, compared to a targeted 10%
subsidy on healthy foods, on reducing consumption deficiencies
of healthy foods amongst recipients of the US Supplemental
Nutrition Assistance Program.
37. • Lusk JL, Schroeter C. When do fat taxes increase consumer
welfare? Heal Econ. 2012;21(11):1367–74. An economic model-
ling study estimating the amount consumers would be willing to pay
for a reduction in weight loss arising from a 1% tax on sugary
drinks, such that this would be welfare enhancing at a consumer
level.
38. • Okrent AM, Alston JM. The effects of farm commodity and retail
food policies on obesity and economic welfare in the United States.
Am J Agric Econ. 2012;94(3):611–46. An economic modelling study
estimating the effects of a range of subsidies and taxes on consump-
tion of calories, weight loss and social welfare (measured as costs).
39. Drummond MF, Sculpher MJ, Torrance GW, et al. Methods for the
economic evaluation of health care programmes. 3rd ed. New York:
Oxford University Press; 2005.
40. Brownell KD, Farley T, Willett WC, et al. The public health and
economic benefits of taxing sugar-sweetened beverages. N Engl J
Med. 2009;361(16):1599–605.
41. Vos T, Carter R, Barendregt J, et al. ACE–Prevention Team.
Assessing Cost-Effectiveness in Prevention (ACE–Prevention):
Final Report: University of Queensland, Brisbane and Deakin
University, Melbourne; 2010.
42. Haby MM, Vos T, Carter R, et al. A new approach to assessing the
health benefit from obesity interventions in children and adoles-
cents: the assessing cost-effectiveness in obesity project. Int J Obes.
2006;30(10):1463–75.
43. Carter R, Vos T, Moodie M, et al. Priority setting in health: origins,
description and application of the Australian Assessing Cost-
Effectiveness initiative. Exp Rev Pharmacoecon Outcome Res.
2008;8(6):593–617.
44. Craven BM, Marlow ML, Shiers AF. Fat taxes and other interven-
tions won’t cure obesity. Econ Aff. 2012;32(2):36–40.
45. Leicester A, Windmeijer F. The ‘fat tax’: economic incentives to
reduce obesity. London: Institute for Fiscal Studies; 2004.
46. Pratt K. A Constructive Critique of Public Health Arguments for
Anti-obesity Soda Taxes and Food Taxes. Legal Studies Paper No.
2012-44: Loyola Law School, Los Angeles; 2012.
47. Andreyeva T, Chaloupka FJ, Brownell KD. Estimating the poten-
tial of taxes on sugar-sweetened beverages to reduce consumption
and generate revenue. Prev Med. 2011;52(6):413–6.
48. Bader P, Boisclair D, Ferrence R. Effects of tobacco taxation and
pricing on smoking behaviour in high risk populations: a knowledge
synthesis. Int J Environ Res Public Health. 2011;8(11):4118–39.
49. Marsden Jacob Associates. Bingeing, collateral damage and the
benefits and costs of taxing alcohol nationally: Report to the
Foundation for Alcohol Research and Education, October 2012.
50. Chaloupka FJ, Yurekli A, Fong GT. Tobacco taxes as a tobacco
control strategy. Tob Control. 2012;21(2):172–80.
51. Mytton OT, Clarke D, Rayner M. Taxing unhealthy food and drinks
to improve health. BMJ. 2012;15(344).
52. Caraher M, Cowburn G. Taxing food: implications for public health
nutrition. Public Health Nutr. 2005;8(8):1242–9.
53. Steenhuis IH, Waterlander WE, de Mul A. Consumer food choices:
the role of price and pricing strategies. Public Health Nutr.
2011;14(12):2220–6.
54. Hartocollis A. Failure of State Soda Tax Plan Reflects Power of an
Antitax Message. The New York Times 2012. Available at: http://
www.nytimes.com/2010/07/03/nyregion/03sodatax.html?
pagewanted=all&_r=0. Accessed 12 March 2013.
55. Hespel V, Berthod-Wurmser M. La pertinence et la faisabilité d’une
taxation nutritionnelle. République Française: Inspection Générale
de Finances et Inspection Générale des Affaires Sociales; 2008.
56. Herman DR, Harrison GG, Afifi AA, et al. Effect of a targeted
subsidy on intake of fruits and vegetables among low-incomewomen
in the Special Supplemental Nutrition Program for Women, Infants,
and Children. Am J Public Health. 2008;98(1):98–105.
57. Kristal AR, Goldenhar L, Muldoon J, et al. Evaluation of a super-
market intervention to increase consumption of fruits and vegeta-
bles. Am J Health Promot. 1997;11(6):422–5.
58. Ministry of Agriculture Fisheries and Foods. National Food
Survey: household food consumption and expenditure. London:
Ministry of Agriculture Fisheries and Foods; 2000.
59. Smith TA, Lin B-H, Lee J-Y. Taxing Caloric Sweetened Beverages:
Potential Effects on Beverage Consumption, Calorie Intake, and
Obesity. Economic Research Report No. (ERR-100); July 2010.
60. Zhen C, Wohlgenant MK, Karns S, et al. Habit formation and demand
for sugar-sweetened beverages. Am J Agric Econ. 2011;93(1):175–93.
61. Okrent A, Alston JM. The Demand for Food in the United States: A
Review of the Literature, Evaluation of Previous Estimates, and
Presentation of New Estimates of Demand: Berkeley, CA: Giannini
Foundation of Agricultural Economics Monograph, 48; April 2011.
62. Parks JC, Smith AD, Alston JM. Quantifying obesity in economic
research: How misleading is the Body Mass Index? In: Paper
presented at the Agricultural and Applied Economics Association
2010 AAEA, CAES & WAEA Joint Annual Meeting, Denver,
Colorado, 25–27 July; 2010.
224 Curr Obes Rep (2013) 2:211–224
